occurrence of the meato-mastoid fistula makes us ask whether, apart from other considerations, the plastic on the meatus should ever be undertaken in the early acute mastoid operation, that is to say whether we should not content ourselves with the simple Schwartze method whenever possible. The answer to this, too, is clearly shown in the common practice of to-day, which tends to dispense more and more with this procedure. Likewise in the conservative and radical methods of operation we note the same tendency beginning to appear.
Otoscopy.-Of the 401 ears operated upon, an aural polypus blocked the meatus in 116 and granulations in 59; sagging of the meatal roof was present in 30: a posterior marginal perforation was noted in 88, cholesteatoma and granulations in 32 cases, an attic perforation in 41, a large central perforation in 14, and an anterior perforation in only 7. In 14 cases more than one perforation was noted.
Hearing before Operation.-In 30, hearing could not be tested because patients were too young or too ill. Of the remaining 371, 10 were absolutely deaf on the operated side (four of these were deaf-mutes) ; deafness was severe (conversation voice at one foot or less) in 166; moderate (conversation voice at 1-4 feet) in 140; fair (conversation voice at more than 4 feet) in 54; and good (whisper at 6 feet) in only one case. Vestibular Apparatus.-Of the 217 cases in which the cold caloric test could be carried out, the results were: A prompt reaction in 78; reaction delayed, i.e., between 40 and 120 seconds, in 105; in 24 the reaction took over two minutes, and in the remaining 10 there was no response. In 137 the rotation-test was carried out but the results need not be detailed.
Indications for Operation.-Aural polypi, 123: pain and mastoid tenderness, 43; cholesteatoma and granulations, 50; attic perforation, cholesteatoma and polypi, 33; sagging of meatal roof and subperiosteal abscess, 28; failure of conservative treatment (drops and syringing) 48; failure of zinc ionization, 36; failure of previous operation, 40.
Findings at Operation.-Superficial tissues normal in 326; a subperiosteal abscess was present in 21, a sinus in 15; in 39 cases more or less scar tissue was present. Mastoid cortex.-In 352, normal; in the remaining, 49 eroded by granulations or cholesteatoma, or former operation. Mastoid process.-Condition noted in 363 cases; dense in 356; pneumatic in only 3; in 4 cases (former operations) hollowed out by cholesteatoma. Ossicles.-Both healthy, 59; malleus healthy, incus absent or diseased, 115; malleus eroded, incus healthy, 4; both ossicles diseased, 116; both ossicles absent or not found, 84; not noted, 23. Middle fossa and sinus.-In only 6 cases was the dura of the middle fossa exposed by disease; in 8 cases the sinus was exposed by disease. In 39 cases, however, the sinus was far forward and therefore exposed by operation. Mastoid antrum.-Practically healthy in 48 cases; contained greenish-brown fluid with cholesterin crystals in 26; showed mucopus and swollen mucosa in 65; pus and granulations present in 129; cholesteatoma in a further 129. In the remaining 4 the antrum was extremely small or absent. Tympanum.-Contained polypoid mucosa or granulations in 261; a definite aural polypus was present in 64; cholesteatoma and granulations in 26; facial nerve exposed by disease in 3; in the remainder the condition was unfortunately not noted. Skin graft.-In 340 cases the operation cavity was lined by a skin graft.
Progress.-Uninterrupted recovery while in hospital, 314; unexplained fever for several days after operation, causing anxiety but with eventual recovery, 3; tonsillitis, 6; septic rash (surgical scarlet fever), 2; erysipelas, 6; stitch abscess or marked suppuration in posterior wound, 29; perichondritis (slight and severe), 7; giddiness and nystagmus to sound side (serous labyrinthitis), 7; purulent labyrinthitis, 6; temporary facial paresis present after operation, 8; severe bammorrhage from cut edge of external meatus, 7; operation broken off on account of haemorrhage, but completed later with success, 1; unsuccessful graft, 2.
In five cases death followed the radical mastoid operation; in all of these the cause was labyrinthitis followed by meningitis. In four of the five fatal cases a skin graft had been applied at the end of the radical operation.
The following table gives the length of stay in hospital, the results of operation, and the condition of hearing after operation, in the skin-grafted and non-grafted cases respectively. 
(12%)
(In two cases the patients were too young for any attempt at accurate information.
In 13 cases the hearing had not been tested. before operation, and in two cases it was not tested after operation. Two patients could not repeat a shout close to the operated ear.) (Records of 28 ouit of 32 cases) 6 (21%) 12 (43%) 3 (10%) 7 (25%)
Perhaps the first point that one deduces from these statistics is the great importance of preventing the acute ear from becoming chronic: "prevention is better than cure." Acute cases should never be lost sight of until a "dry ear" is attained. Certainly we must have the co-operation of the patient and his medical attendant to effect such a result, and here the sociological factor becomes apparent. We need only mention the relative number of cases of chronic suppurative otitis media encountered in private, as compared with that in hospital practice.
It will be seen that when the cause of the condition is stated, scarlet fever and measles are responsible for well over half of the cases. Here, again, we see the great value of an appointment of an otologist to the infectious diseases hospital. Continuing onwards to the findings under otoscopy, we note the comparative harmlessness of the anterior and central perforations. Taken together they roughly form 5% of the perforations noted in the cases which came to operation.
We draw attention to the fact that zinc ionic medication was carried out on 36 selected cases in the series without any appreciable difference to the course of the disease. Dr. Liston, who gave a summary of 46 cases of chronic middle-ear suppuration and 6 mastoid cavities which were treated by ionic medication in the Royal Infirmary, Edinburgh, records that 25 -5% of them dried up. All that we are prepared to say is, that the method is worth a trial.
Aural polypi with symptoms were responsible for 123 cases coming to operation. In many of these cases the polypi had been removed on one or more occasions. Roughly 75% of polypi recur after removal. Thus, in the majority of cases of aural polypus, where there are no urgent symptoms, the simple removal is carried out more or less as a routine.
In only three cases was the mastoid process found to be pneumatic in type, thus supporting Cheatle's view that in chronic cases the mastoid process is of densc or acellular bone. The density of the bone is due, according to Wittmaack, to infantile otitis media, and this density ultimately defines the course of the suppuration. Skiagrams have proved disappointing in giving any indication for operation. While in acute cases they are often of great value, in chronic cases they are all but useless, as they merely show the increased densitv of the bone, the position of the sinus, etc.
It is interesting to note that in 48 cases the mastoid antrum was found to be healthy, and in a further 26 cases there was very little disease found in that locality. This emphasizes the subjective or individual factor. If a patient with chronic middle-ear suppuration complains of earache we have no certain means of gauging the extent of his sensations; so pain, in the presence of a chronic suppurative lesion of the ear, has come to be regarded as a danger signal, and hence an indication for early operation. All of us must have encountered these cases in which pain is the indication for operation. In many of them we have been disappointed with the small amount of disease found at operation, but in the majority we have been profoundly thankful that we operated.
The incus is much more liable to disease than the malleus; this may probably be accounted for by its central and rather isolated position. Now we come to the progress of the cases operated upon. Perichondritis is only encountered in 7 out of 401 cases. This tends rather to negative the idea that cartilage is of low resisting power and very prone to infection. It must be remembered that a Korner flap was cut in every case, that the incisions for it were made well into the cartilages of the auricle, and that a portion of cartilage was also dissected out from the base of the flap in order to diminish the possibility of contraction of the new external meatal orifice.
Undoubtedly the great danger of the radical mastoid operation lies in the occurrence of a labyrinthitis following the operation, the infection being apparently transmitted through the windows. This complication, together with its ensuing meningitis, was responsible for all the deaths in the series. When such a complication is diagnosed, the labyrinth should at once be drained.
The hearing of every patient is tested after operation without removal of the bandage, and with the noise-box in the good ear; further, any spontaneous nystagmus is looked for. It is not uncommon to have a minor degree of nystagmus to the opposite side from the operated ear on the morning following the operation, but the patient can still hear with the noise-box in the good ear. In all the fatal cases the labyrinth was opened and drained; the translabyrinthine drainage of West and Scott was also carried out.
The great majority of the cases (340) were skin grafted. This procedure has its champions and its opponents. The most outstanding difference between the grafted cases and the non-grafted cases from the statistical point of view is the length of stay in hospital, otherwise they correspond more or less. All must agree, however, on the absence of pain and bleeding at the first and subsequent dressings of the operation cavity in the grafted cases.
The skin graft also keeps the new meatus from contracting, and prevents the formation of granulations and the filling up of the operation cavity.
One of the two main causes of failure of the radical mastoid operation is patency of the Eustachian tube in spite of a thorough curettage at operation. The other chief cause is that many of the patients will not have their ears attended to after leaving hospital. We even go the length of providing them with ear syringes, but they soon tire of using them.
DiscUs8ion.-Mr. G. J. JENKINS said that in 1914 he was assisting a prominent surgeon at an ordinary Schwartze operation when the surgeon accidentally removed the incus by the posterior route. On testing the patient afterwards it was found that he had practically normal hearing; the tympanic membrane had healed perfectly. That incident had led him (the speaker) to think of its possible application in more chronic conditions.
The first of these cases he had was that of a German who was anxious to join the British Army in France. He was suffering from chronic otorrhaea. He (Mr. Jenkins) made the usual incision for the radical operation, and removed the incus from behind. The wound granulated in the ordinary way, as after a Schwartze operation, and the procedure was quite successful.
After the War he took up the subject again and the operation he did at first was as follows: The usual mastoid incision, only skin deep, was made, and the skin was then undercut.
He took a flap, using up the sterno-mastoid, which was pushed into the cavity after the incus had been removed. The object was to fill up the aditus and antrum completely, so that there would be primary union in the position indicated. Several surgeons saw that operation performed three or four years ago at a demonstration at King's College Hospital. Since then he had modified the technique.
The incision was the same as before, or a little further back. After undercutting the skin he cut a periosteuin and muscle flap of triangular form with base to the pinna. The flap was well nourished by an artery that terminated at the apex of the flap. When the operation had been completed and the incus removed from behind, the apex of the flap was turned into the aditus and there was only a small space to be filled with blood clot. Immediate healing occurred, and it could drain in the position indicated. Looking into the meatus afterwards one could see no change of form, and a sound healing of the membrane occurred.
The most favourable kind of case was one in which there was a small perforation entirely within the membrane.
In all these cases the incus had been partially destroyed. In some cases he enlarged the opening in the tympanic membrane so as to improve the drainage. It was a valuable operation in cases in which the radical operation had been indicated, but in which, for certain reasons, as in children, it was important not to make any surgical disturbance.
Mr. E. WATSON-WILLIAMS said he would confine his remarks to the radical operation because the only connection between the radical and the Schwartze was that they were performed on adjacent parts of the body. The Schwartze was for drainage, and was very useful in acute cases; the radical was mainly for dealing with chronic suppurative conditions. In his experience, the majority of patients for whom one had to do the radical operation had not much hearing left, and one had the problem of a sinus leading down to carious bone. He had worked on the principle that in such a case one must not regard the ear as an ear, because ordinarily it was unlikely that one would be able to restore useful hearing when the patient had been deaf for years. The point was to get "exteriorization" of a hole in the bone. With that object he had tried to make the bone cavity as nearly saucer-shaped as possible, to cut down the facial ridge to the limit of safety, and to remove every scrap of mucous membrane. The plastic was made very open, almost the whole of the bowl of the concha being removed. A demilune of skin was removed entirely from behind the ear, so as to draw the pinna back, and bring the opening well over the centre of the cavity: finally, the edge of the periosteum was sutured to the cut skin of the bowl of the concha to anchor the ear in its new position. Dressing was easier, and this cavity had the great advantage, in hospital cases, that it was easily kept clean. The trouble with most of the patients who returned after a radical operation was the accumulation of epithelial debris and wax in the depths of the cavity, and the wider open the cavity the less frequently did those things occur, and the less was the trouble when they had to be dealt with.
Taking all classes of radical mastoid together, excepting only those patients who had died of intracranial complication present before operation (but including cases which came in with meningitis or labyrinthitis and recovered), he expected to get over 80% of dry ears, i.e., of ears which remained dry. He checked the cases by inspecting them or communicating about them two years afterwards. Of the remainder, half had only a small or intermittent discharge of moisture from the Eustachian tube. ' Dr. J. ALDINGTON GIBB said that he could not make up his mind from the discussion whether a post-meatal flap was desirable. He did a Schwartze in acute cases, but even in an 1 E. Watson-Wlilliams, " Prognosis in Mastoid Disease," Practitioner, 1929, cxxii, 36. acute case, when there was considerable destruction of bone, he made a flap; the best form of flap, he found, was Ballance's. Dressing was not easy in these cases, because of the tube behind the ear, but this could be modified. The patients in his wards had not suffered excessively when the wound was dressed. A drawback to Panse's flap was that if one did not look after the lower end of the flap and get good apposition, a bridge formed in the upper portion between the knot over tbhe facial nerve, and bad to be burned away. He did not think the muscle graft had advantages over the ordinary Schwartze; it would not obviate a radical mastoid operation. He only performed the radical operation when there was great destruction of the drum; be never touched the posterior wall of the middle ear if he could help it; during this operation therefore the stapes was always left in position. He had ceased trying to close the Eustachian tube, as the patient heard better if he did not do so. A patient who had been fairly deaf before the operation was able to take shorthand notes without difficulty; she could hear a loud whisper at a distance of five feet. He had carried out Bondi's operation in a few cases, but he did not intend to do so again. At the end of a year or two the patient had a dry ear, perhaps too dry. Then he turned up again with middle-ear trouble. He bad one with a large quantity of granulation in the middle-ear flapping over the Bondi's cavity.
Sir JAMES DUNDAS-GRANT said there must be some change in the cases seen at present compared with those Mr. Percy Jakins and he saw many years ago, as many more radical operations were performed in those days, he was sure, with very great advantage and saving of life.
With regard to the plastic operation, he had shown in March, 1924,' before the Section, a patient upon whom he operated about forty years ago, when the " plastic " was in its rudimentary stage. In those' days, drainage was maintained in the posterior wound. He had also shown at the same meeting a girl for wbom he had opened a temporo-sphenoidal abscess twenty years previously,2 doing no plastic operation at all. The cavity was perfectly " papered " with a pink, smooth lining.
As to the skin graft, he once had to do the radical operation first on one ear and then on the other in the same patient. On the one side he skin-grafted. On the other side, owing to gouty phlebitis developing in one leg, the patient had to be kept very quiet in bed, so no grafting could be done. It was on the grafted ear that the patient depended for his hearing.
In his (the speaker's) early days he encountered many large cholesteatomatous cavities lined with a homogeneous matrix, and in many of those cases he had contented himself with making a wide opening and scraping out the contents, leaving the matrix behind. The results were very good. At a later meeting at Brighton, Hartmann praised this method of treating a cholesteatomous cavity. Such large cavities were seldom, if ever, seen nowadays, owing to better treatment in the early stages.
Only slight reference had been made to sub-periosteal abscess, which Gruber had described, but which Luc put forward as a novelty, at Boston, U.S.A. The swelling developed above the level of the auricle. The indication then was that the disease was not inside the mastoid, but on the surface; there should be a counter-opening made in the roof of the meatus, not through the mastoid.
It had been said that one indication for the radical mastoid operation was the presence of some intracranial complication. Some time ago he had the help of Mr. Ormerod in a case in which there was a lateral sinus thrombosis, which they were able to treat by ligation of the jugular vein, without clearing out the middle-ear at all; it was little more than was done for acute suppuration, and with complete retention of the membrane; that patient now heard well, and had a good membrane.
There was a tendency to decry the practice of ossiculectomy; he advised those who had not thought over the question to keep an open mind regarding it. He would show on a future occasion cases which would prove that there was still a place for the procedure.
He suggested a detail which had helped him to prevent discomfort from the changing of the dressing after the radical mastoid operation. Instead of plugging simply with gauze, he used one of the thin rubber finger-guards; this was perforated in numerous places and pushed into the cavity by means of Killian's narrow nasal speculum, through which the plugging was done. It could be left in for several days, and the perforations allowed the exudation to escape. When the first dressing had to be removed, there was no need of an anesthetic, as there was no pain. I See Proceedings, 1924, xviii (Sect. Otol., 73) .
Mr. SYDNEY SCOTT said Mr. Graham Brown's paper clearly expressed the principles of the mastoid operation, which he (the speaker) thought were likely to be followed. He agreed with the advice that a meatal flap should not be cut in acute cases. Mr. Heath, who had done so much good work in stirring the profession to the importance of mastoid operations, was the great advocate of the meatal flap, which he (the speaker) thought a disadvantage in acute cases.
Little had been said in this discussion about the methods of drainage. Some surgeons used gauze, some used rubber. The educated public believed the treatment after mastoid operation to be extremely painful, this impression he attributed to gauze packing. It was, no doubt, necessary to use gauze in cases of lateral sinus thrombosis, but in the ordinary uncomplicated Schwartze's operation he recommended suturing the upper part of the wound, and using several small rubber drainage tubes, without introducing any gauze into the wound. No anaesthetic was then necessary for after-dressings.
Mr. HAROLD KISCH said that with regard to pain after the use of muscle graft, he had been using a temporal muscle graft for some years, and had found that there was no pain after cutting the graft Trom the muscle; and, further, that the whole convalescence of the patient was painless. The only dressing used was a strip of gauze in the external auditory meatus, and the removal of that did not cause pain.
In reference to the question of obtaining sufficient muscle to fill a large cavity: there was no occasion to extend the mastoid incision, for, by pulling up the skin, one could obtain as much muscle from the temporal region as was needed to fill any cavity.
He had found that one point in the technique was not generally employed, namely, injections of novocain and adrenalin. In every case he infiltrated the skin, and then the deeper tissues, under the anmesthetic and before operating. The area of operation was found to have been rendered practically bloodless, a fact of great advantage in operating in these cases. The middle-ear and attic could be examined with ease.
Mr. E. BROUGHTON BARNES said he used only one tube for drainage-not gauze. He always quoted the remark in this connection: " If you want to use a drain you put in a drain; if you want a cork you put in a cork."
Recently, in cases in which the patients were not seriously ill, he removed the adenoids. He found that the mastoids healed more rapidly and the ear became dry sooner. He attended to the tonsils just before the patients left hospital.
With regard to exposure of the dura mater, he had been brought up to believe that this was a useful procedure if there was a fair-sized exposure and no thin edges were left. It enabled one to get a better-shaped saucer. He regarded the saucering-out of the cavity as a very important factor in quick healing and in the avoidance of fistula. He removed the tip as a rule.
Mr. F. W. WATKYN-THOMAS said that although he did not pack one ear in twenty in acute cases, in the last fortnight he had packed two cases of acute mastoid. He only did it for severe toxic mastoids, when he left the cavity widely open. His custom was to use two or three small tubes, as Mr. Scott had taught, though sometimes he emnployed rubber tissue. The latter, however, did not seem to work well, probably because it perished.
He was timid about removing adenoids at the time of the main operation, as to do so left an extra raw patch in the throat, over which pus could trickle down. He agreed, however, that adenoids should be attended to soon afterwards.
In mastoid operations for the more acute cases there was the question of removing the tip. A set amputation of the tip had, he thought, much to commend it, but he did not do it as a routine.
Mr. E. WATSON-WILLIAMS, in further comment, said his routine was to remove adenoids in every case at the end of the Schwartze operation: almost all* child patients who needed the latter operation had large adenoids.' He had been quite satisfied with the results of that procedure.
Dr. J. S. FRASER said that he now saw fewer instances of chronic, foul-smelling otorrhoea than at the date (1906) when he was first appointed to deal with this work; he hoped that as the time went on and acute cases were dealt with at the time they occurred, the radical mastoid operation would gradually fade into the background. The number of radical mastoid operations which he had performed in the period was 701. There was temporary facial paresis after operation in sixteen; serous labyrinthitis in thirteen, i.e., giddiness and spontaneous nystagmus to the sound side, though the patient could hear through the bandages with the noise-box going in the other ear. There was purulent labyrinthitis in ten cases. Seven patients died as a result of the operation, or rather from purulent labyrinthitis and meningitis following the operation. He had thought for a long time that the mortality of the radical mastoid operation was about one per cent.-he was not speaking of cases which came into hospital with brain abscess, sinus thrombosis, or meningitis; if those were included the figure would be brought up to 10 per cent. Of the 701 cases, 422 reported: 178 had a dry and satisfactory cavity, while in 244 the cavity was more or less unsatisfactory, i.e., either moisture was present (patent Eustachian tube) or granulation tissue could be seen. He was sorry to say that he could not get patients to keep their ears clean. If these cases were taken into hospital again for a fortnight and the ears were cleaned and washed out, a great many of them might be transferred from the unsatisfactory to the satisfactory category. Hearing was improved in 223: it was worse than before operation in only 64 cases.
Mr. GRAHAM BROWN (in reply) said that it rested with the younger school to further advance the field in this direction. Just as in the case of the accessory sinuses, he felt that there was room for more and more conservatism in regard to the mastoid. Much would be done towards this by getting the cases earlier. Indeed, the radical mastoid operation was now seldom necessary, and when it had to be performed it was in cases in which no useful hearing remained. The aim must be to conserve whatever hearing happened to be left to the patient. He thought one should in the future do a minute operation on the tympanic cavity; magnifying lenses were used, and there would probably be other appliances too.
With regard to drainage, though he still used a half-inch gauze ribbon, his method was not to employ it by plugging forcibly and so causing pain. Having practically closed the mastoid wound completely, he inserted an ordinary mastoid strip down to the antral cavity, and that was removed in forty-eight hours. After that, a sufficiently wide tunnel was formed for drainage. Afterwards therewas gentle packing with half-inch ribbon gauze pushed down gently to the bottom of the sinus. Whether a tube or other form of drainage was used, the same applied.
With regard to exposure of the dura mater, it was not of great importance; he had had cases of it in which he had sewn up the wound completely, without fear of intracranial complications. One left the wound open only when one felt that the dura had been injured, in which case the extra time allowed for cicatrization was an added security.
Concerning skin-grafting and muscle flaps, he felt that the gain was not commensurate with the degree of destruction of the meatus. There were cases in which the cavity was dry after a radical operation, without interference with the meatus to any appreciable extentexcept the terminal portion. In re-operating for mastoid trouble, however, when a large cavity was essential and a large meatal flap was necessary, skin-grafting proved very satisfactory.
A New Operation for Closure of a Post-Operative Mastoid Fistula.-DONALD WATSON, F'.R.C.S. This is a method of closing a post-operative post-auricular 6stula. The diagrams, figs. 2, 3 and 4 (pp. 18, 19) , are left-sided.
The first illustration shows a fistula and a wide curved skin incision about 1i in. behind its edge and extending above and below away from the auricle, ensuring a good blood supply to the flap. This incision is made through the periosteum down to the bone.
The elevation of this flap is simple until dura mater is encountered. Here a cleavage is made in the fibrous tissue between the skin and subjacent bone or dura mater as the case may be. In these cases there is usually a good deal of dura exposed, and practicallv always the lateral sinus. The cleavage is made with the
